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Objective: To evaluate the anatomical and functional outcome in eyes with indocyanine green 
(ICG)-assisted idiopathic epiretinal membrane (ERM) peeling by optical coherence tomography 
(OCT) and multifocal electroretinogram (MFERG).
Design: Prospective, interventional, noncomparative case series.
Methods: Twenty eyes of 20 patients with idiopathic ERM underwent pars plana vitrectomy 
and ICG-assisted ERM and internal limiting membrane (ILM) removal. Visual acuity (VA), 
OCT, and MFERG measurements were performed preoperatively and postoperatively at 1, 3, 
6, and 12 months.
Results: Best-corrected VA (BCVA) improved  2 Snellen lines in 70% of our patients at 
the 12th postoperative month. Mean VA increased from 20/100 preoperatively to 20/40 at 12 
months. VA increased signiﬁ  cantly at all postoperative examinations, compared to preoperative 
VA. Foveal thickness measured by OCT decreased signiﬁ  cantly at all postoperative examina-
tions. OCT mean values dropped from 472.3 μm preoperatively, to 249.2 μm at 12 months. 
Preoperative MFERG values signiﬁ  cantly improved only at 12 months. OCT measurements 
and MFERG values did not correlate at any time. OCT values correlated with VA values only 
preoperatively while MFERG measurements correlated with VA at 12 months.
Conclusions: In our series of eyes with ERM surgery, OCT measurements and VA improved 
gradually throughout the ﬁ  rst postoperative year, while MFERG values showed signiﬁ  cant 
improvement at 12 months.
Introduction
Although the ﬁ  rst histopathologic description of proliferative membranes on the surface 
of the retina was reported by Iwanoff in 1865 (Iwanoff 1865), it was not until 1978 that 
Machemer (Machemer 1978) described successful surgical delamination of epiretinal 
membranes. Since then a variety of intraocular tools are used to begin the delamina-
tion process, after pars plana vitrectomy. More recently, the use of intravitreal dye 
has been introduced for better visualization of the membrane. The use of indocyanine 
green (ICG) seems to be the most popular technique, despite the reports of possible 
toxicity or damage to the Muller cells (Haritoglou et al 2002).
Optical coherence tomography (OCT) is an imaging technique that obtains nonin-
vasive cross-sectional images in vivo with a 10 μm resolution. OCT provides evidence 
of the anatomical status of the posterior pole of the eye. In patients with epiretinal 
membrane (ERM), OCT is useful not only in detecting the membrane, but addition-
ally in studying the morphology of the macula, in distinguishing pseudoholes from 
full-thickness macular holes, and mainly in measuring preoperative and postoperative 
retinal thickness. Visual function before and after macular surgery is assessed by visual 
acuity measurement, which however is only a part of the impaired vision from ERM Clinical Ophthalmology 2007:1(4) 536
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development. Seventy-ﬁ  ve to ninety-three percent of patients 
with symptomatic ERM typically experience varying degrees 
of blurred vision and metamorphopsia (Hirokawa 1986). An 
objective assessment of the visual function can be made by 
multifocal electroretinogram (MFERG). MFERG selects the 
elecrophysiological responses of multiple retinal locations of 
the macular and perimacular area, which are tested simultane-
ously, allowing functional mapping of the central retina.
The purpose of this study was to compare anatomic and 
functional outcomes of eyes with ERM operated on by ICG-
assisted vitrectomy using OCT and MFERG.
Methods
Study design: Prospective, interventional, 
noncomparative case series
Patients
Twenty eyes of 20 patients with idiopathic ERMs were 
examined prospectively before and after vitrectomy for one 
year. All surgery was performed at the Athens University 
Clinic of Ophthalmology between January 2004 and May 
2005 by two experienced vitreoretinal surgeons.
The age of the patients ranged from 59 to 78 years. Nine 
patients were male and 11 female. All patients had grade 1 
(crinkled cellophane maculopathy) and 2 (macular pucker) 
idiopathic ERMs according to Gass classiﬁ  cation. No grade 0 
(cellophane maculopathy) patients were included in the study.
Inclusion criteria
Patients with idiopathic ERM with signiﬁ  cant loss of visual 
acuity ( 20/40). All patients were phakic, without cataract 
formation.
Exclusion criteria
Eyes with other macular pathology, history of ocular inﬂ  am-
mation and previous ocular surgery and patients with sys-
tematic disorders affecting the eye, such as diabetes, were 
excluded from the study. Patients with ERM and lamellar 
hole were also excluded from the study.
The study protocol was submitted and approved by the 
Medical School of the University of Athens. All patients 
were informed for the procedures of the study and gave their 
written consent.
Methods
Patients were examined preoperatively and at 1, 3, 6, and 
12 months postoperatively. Examination included slit-lamp 
examination, fundus examination, visual acuity measurement, 
OCT, and MFERG. Anatomic evaluation was determined 
with OCT and functional evaluation included visual acuity 
and MFERG (areas 1 and 2) examination. The preoperative 
data included lens status. The lens was examined preop-
eratively and postoperatively in order to determine cataract 
formation according to the Lens Opacities Classiﬁ  cation 
System III (LOCS III) system.
For the OCT examination the Humphrey 2004 Stratus 
OCT Model 3000 (Humphrey Instruments, Carl Zeiss 
Meditec Inc., Dublin, California, USA) was used. Two 
experienced masked observers performed in all eyes macular 
thickness scanning, which consists of 6 radial tomograms 
of 6 mm length, centered through the fovea. Macular thick-
ness at the fovea, from the retinal pigment epithelium to the 
inner retinal surface, was measured based on the standard 
OCT software for retinal map analysis which automatically 
calculates retinal thickness on the central area of the fovea 
and 8 surrounding areas. This program was considered more 
accurate for ERM measurements, since the patient’s ﬁ  xation 
point in these cases may not be at the center of the fovea. 
Longitudinal resolution was 6–10 μm.
For the MFERG, the VERIS (Visual Evoked Response 
Imaging System) III Clinic System (Tomey Corp., Nagoya, 
Japan) was used. The stimulus matrix consisted of 61 
hexagonal elements displayed on a CRT color monitor 
driven at a frame of 75 Hz. These hexagons elicit approxi-
mately equal signal amplitude at all locations at a normal 
retina. Each hexagon was independently alternated between 
black and white at a rate of 75 Hz, and this stimulation 
technique allowed a retinal response from each stimulus. 
The luminance of the stimulus for white was 200 cd/m2 
and the contrast was 99.3%. The radius of the stimulus 
array subtended approximately 20 degrees high and 25 
degrees wide. The bandwidth of the ampliﬁ  er was 10 to 
300 Hz (–6bdB/oct) and the ampliﬁ  cation was   ×10,000. 
Area 1 corresponds to the 2.8 central degrees of the retina 
and area 2 extends from 2.8 to 9 degrees from the center 
of the fovea. Area 1 corresponds roughly to the fovea. The 
value for area 2 is the mean value of the 6 hexagons which 
represent the parafoveal area. The normal ranges for these 
amplitudes were deﬁ  ned by calculation of the median and the 
95% conﬁ  dence intervals in one eye each of 30 volunteers 
aged 35–50 years. The average relative response density of 
retinal area corresponding to area 1 is roughly 20.0 nV/deg2 
and to area 2 is 15.4 nV/deg2.
In all eyes the surgical technique consisted of pars plana 
vitrectomy and removal of the cortical vitreous from the 
posterior pole. Then ICG dye 0.5%, or of an osmolarity of 
270 mOsm, was injected under liquid for 30 seconds in the Clinical Ophthalmology 2007:1(4) 537
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vitreous cavity, and dyeing of the internal limiting membrane 
(ILM) peripherally to the ERM, which does not stain, was 
achieved. The ERM and the ILM were removed from the 
macular area, guided by the green dye. No tamponade was 
used in any case.
Anatomic success was deﬁ  ned by the OCT ﬁ  ndings 
postoperatively when no evidence of ERM was found in 
the foveal area. Functional success was deﬁ  ned as the 
improvement of  2 Snellen lines of the best corrected 
visual acuity.
Statistical analysis
In order to compare the preoperative values of the best-cor-
rected visual acuity (BCVA) with the postoperative BCVA 
at 1, 3, 6, and 12 months we performed nonparametric 
analysis because initial analysis showed that VA did not 
follow normal distribution. In order to compare preoperative 
with postoperative retinal thickness measurements by OCT 
as well as the values of MFERG area 1 and 2, for the same 
examination periods, we performed paired t-tests. Because 
of the small number of patients, nonparametric methods 
such as Wilcoxon signed-rank and Sign test were also used 
to fortify our results.
To examine if there was any correlation between the 
BCVA measurements and the OCT values, as well as the 
best-corrected visual acuities and the MFERG area 1 and 2 
values, the Spearman analysis and regression analysis were 
used. The Spearman and regression analysis were also used 
to test whether there was any correlation between OCT mea-
surements and MFERG values for area 1 and 2.
We studied as possible prognostic factors preopera-
tive retinal thickness and preoperative VA in comparison 
to ﬁ  nal visual acuity. For this purpose the patients were 
classiﬁ  ed preoperatively in 2 groups for retinal thickness 
( 420 μm and  420 μm) and 2 groups for VA ( 20/100 
and  20/100). Logistics regression was performed to 
decide if mean VA preoperatively and at the end of the 
follow up period had statistically signiﬁ  cant difference for 
the 2 groups.
Results
Anatomic success was achieved in all 20 patients conﬁ  rmed 
by OCT (anatomical success rate 100%).
Table 1 summarizes the MFERG values (in nV/deg2), 
the OCT ﬁ  ndings (in μm) and the VA measurements of our 
patients preoperatively and at 12 months.
Table 1 MFERG values (in nV/deg2 ), OCT ﬁ  ndings (in μm), and VA measurements of our patients preoperatively and at 12 months
  MFERG    MFERG postop  OCT   OCT postop  VA preop  VA postop
  preop    12m    preop  12 m    12 m
  Area 1  Area 2  Area 1  Area 2       
1  2.83 0.15 8.45  7.88 490  282  20/400  20/50
2  1.09 1.47 8.17  6.76 505  247  20/63  20/50
3  9.36 7.38 12.36  9.38 417  243  20/100  20/40
4  1.46 4.20 10.37  7.29 416  219  20/100  20/25
5  2.40 4.94 3.68  4.44 403  178  20/63  20/50
6  1.59 7.30 12.62  8.02 598  347  20/200  20/63
7  4.48 1.68 10.23  5.64 705  192  20/200  20/40
8  1.51 6.10 12.33  9.71 458  278  20/80  20/63
9  2.35 1.77 5.34  4.78 326  224  20/80  20/40
10 4.73 1.12 8.43  3.24 430  256  20/100  20/50
11 1.25 2.15 13.08  9.50 557  261  20/63  20/25
12 9.76 6.53 10.37  4.31 397  271  20/50  20/50
13 12.92  1.90 14.31  8.44 524  314  20/100  20/50
14 3.75 3.50 9.65  10.22  405  355  20/100  20/125
15 6.97 1.95 20.36  15.20  518  220  20/100  20/20
16 7.55 6.61 11.01  6.20 504  270  20/100  20/25
17 3.13 1.96 7.83  5.45 383  190  20/50  20/50
18 3.91 7.65 4.23  9.42 494  224  20/200  20/50
19 3.12 4.40 10.18  5.69 520  256  20/200  20/40
20 3.22 0.50 8.65  4.83 396  156  20/100  20/32
MV  4.37 3.61 10.08  7.32 472.30  249.15  20/100  20/40
SD  3.28 2.57 3.73  2.80 87.49 52.12
Abbreviations: MFERG, multifocal electroretinography; preop, preoperatively; postop, postoperatively; OCT, optical coherence tomography; VA, visual acuity; m, months; 
MV, Mean values; SD, standard deviation.Clinical Ophthalmology 2007:1(4) 538
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The thickness of the retina at the center of the fovea was 
found to range from 326 μm to 705 μm with a mean value 
of 472.30 μm (±87.49) preoperatively. Table 2 demonstrates 
the mean values and standard deviation of the OCT and 
MFERG measurements preoperatively and at 1, 3, 6, and 12 
months postoperative examinations. In the 1st postoperative 
month, the retinal thickness was reduced and ranged from 
221 to 531 μm (mean value 362.67 ± 91.24) which was 
statistically signiﬁ  cant (p   0.05), and decreased throughout 
the 12 postoperative months, as illustrated in Figure 1. In 
the one-year postoperative examination, the central retinal 
thickness measured by OCT ranged from 156 to 355 μm, 
with a mean value of 249.15 (±51.12) μm. Paired t-test and 
nonparametric methods demonstrated statistically signiﬁ  cant 
difference (reduction) of retinal thickness preoperatively 
in comparison with postoperative examinations at 1, 3, 6, 
and 12 months. The percentage of patients with reduction 
in foveal thickness was 85% (17/20) in the 1st month, and 
100% (20/20) in the 3rd, 6th, and 12th postoperative month 
examinations in comparison with preoperative values.
Preoperative BCVA ranged from 20/400 to 20/50 with 
a mean value of 20/100. Mean visual acuity improved in all 
postoperative examinations, as it is illustrated in Figure 2, 
and nonparametric methods (Wilcoxon signed-rank and Sign 
test) showed that there was statistically signiﬁ  cant difference 
(increase) between the preoperative and the postoperative 
VA measurements at 1, 3, 6, and 12 months. In 14 of the 
20 patients (70%) VA improved  2 Snellen lines in the 1st 
year. BCVA ranged from 20/125 to 20/20 at 12 months with 
a mean value of 20/40, as demonstrated in Table 1.
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Figure 1 Reduction of the OCT retinal thickness of our patients, measured in μm, throughout the follow-up period.
Table 2 Mean values and standard deviation of the OCT and MFERG measurements preoperatively and at 1, 3, 6, and 12 months 
postoperative examinations
  MFERG (MV-SD)    OCT MV (SD)  VA (MV)
  Area 1  Area 2   
preop  4.37 (3.27)  3.61 (2.57)  472.3 (87.49)  20/100
1 m  5.60 (2.51)  3.76 (3.49)  362.67 (91.24)  20/71
3 m  7.33 (3.54)  4.90 (3.42)  322.0 (101.44)  20/54
6 m  5.91 (2.64)  5.50 (2.75)  280.5 (77.36)  20/45
12 m  10.08 (3.73)  7.32 (2.80)  249.15 (51.12)  20/40
Abbreviations: MV, mean value; SD, standard deviation; MFERG, multifocal electroretinography; OCT, optical coherence tomography; VA, visual acuity; preop, preoperatively; 
postop, postoperatively; m, months.Clinical Ophthalmology 2007:1(4) 539
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The thickness of the fovea measured preoperatively by 
OCT was found to be statistically related to the preoperative 
VA. Spearman correlation coefﬁ  cient and also regression 
analysis showed a statistically signiﬁ  cant negative correlation 
between these two variables (Spearman p = 0.028, regression 
analysis p = 0.02). There was no correlation of the foveal 
thickness measured by OCT postoperatively at 6 and 12 
months and the VA respectively.
Preoperative visual function estimated by MFERG was 
poor, with decreased electrical activity at the foveal and 
parafoveal area. As it is demonstrated in Table 2, the mean 
retinal response density preoperatively was 4.37 nV/deg2 
in area 1 and 3.61 nV/deg2 in area 2. Statistical analysis 
by paired t-test demonstrated that there was a signiﬁ  cant 
increase between preoperative and 12 month postoperative 
MFERG values in area 1 (p = 0.0016   0.05), as illustrated in 
Figure 3. Because of the relatively small number of patients, 
nonparametric methods were also used, that came to the same 
conclusion (Wilcoxon signed-rank p = 0.0033 and Sign test 
p = 0.005). Statistically signiﬁ  cant increase in MFERG area 
2 values was also noticed at 12 months compared with preop-
erative values for area 2, as it is illustrated in Figure 3. This 
increase was conﬁ  rmed by nonparametric methods (paired 
t-test p = 0.0081   0.05, Wilcoxon p = 0.0076 and Sign test 
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Figure 2 Increase of the mean visual acuity of our patients throughout the follow-up period.
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p = 0.0327). Paired t-test showed no statistical difference 
between preoperative and postoperative measurements for 
area 2 for months 1, 3, and 6, which was conﬁ  rmed by the 
nonparametric methods. Analysis also showed a borderline 
statistical difference of the preoperative and postoperative 
measurements at 3 months for area 1 (p = 0.045), but it was 
not conﬁ  rmed by the nonparametric methods (Wilcoxon 
signed-rank p = 0.1386 and Sign test p = 0.2539).
Statistical analysis demonstrated that there was no statisti-
cally signiﬁ  cant correlation between the values of MFERG 
(both for area 1 and 2) and the VA measurements between 
preoperative and postoperative examinations at 1, 3, and 6 
months. Improvement of the MFERG values was noticed at 
the 12th postoperative month, when the mean retinal response 
density was 10.08 nV/deg2 in area 1 and 7.32 nV/deg2 in 
area 2 (Table 2). For VA and MFERG area1 correlation at 
12 months the Spearman analysis results were coefﬁ  cient 
p = 0.08 and regression p = 0.0199. For the comparison of 
VA and MFERG area 2 at 12 months, the Spearman correla-
tion showed coefﬁ  cient p = 0.26 and regression p = 0.044 
(borderline statistical signiﬁ  cant correlation of the ﬁ  nal VA 
at 12 months and the MFERG values for area1 and area 2).
No statistically signiﬁ  cant correlation was found between 
OCT and MFERG values preoperatively and in all postopera-
tive examinations.
We found that there was a statistically signiﬁ  cant differ-
ence between the  420 μm group and the  420 μm group 
in the preoperative VA (p = 0.02) but not 12 months postop-
eratively. Mean preoperative VA was lower at the group of 
 420 μm (20/115) than the  420 group (20/75). Final VA 
was similar in both groups (20/39 for the  420 μm group 
and 20/42 for the  420 group at 12 months) as demonstrated 
in Table 3. We also studied whether preoperative VA was a 
prognostic factor for postoperative VA. We compared the 2 
groups with preoperative VA 20/100 and  20/100 with the 
VA at 12 months. Table 4 shows that the preoperative mean 
VA was 20/63 for the ﬁ  rst group and 20/125 for the second 
group, while the mean values at 12 months were similar; 
20/44 for the ﬁ  rst group and 20/40 for the second group.
Figure 4 illustrates the preoperative (A) and postoperative 
OCT (B) of patient No 18, respectively. The preoperative 
retinal thickness of this patient was 494 μm, while the 12 
months postoperative measurement was 224 μm. In Figure 5, 
we can see the same patients’ MFERG preoperatively (A) 
and 12 months postoperatively (B), where an increase of the 
MFERG spikes is obvious.
Between months 3 and 6, 5/20 of our patients (25%) 
showed reduction or nonimprovement in VA due to 
progression of cataract and were all successfully operated 
with phacoemulsiﬁ  cation between months 6 and 12. At 12 
months VA was restored or improved in correlation with 
the VA at 3 months. Despite the fact that cataract formation 
was present postoperatively in some of our cases, statistical 
analysis for VA showed statistically signiﬁ  cant improvement 
in all postoperative examinations. Permanent or serious 
complications were not noted in any of our patients during 
the follow-up period.
Discussion
It is estimated that almost 10% of patients with idiopathic ERMs 
experience progressive visual loss and 5% end up with VA of 
20/200 or worse (McDonald et al 1994). After surgery, visual 
improvement of two or more lines of Snellen chart occurs 
in approximately 78% to 87% in series of patients operated 
on without the use of ICG dye (Machemer 1978; Margherio 
et al 1985; de Bustros et al 1988; Mittleman et al 1989). In 
one series, vision was unchanged in 9% and worse in 4% (de 
Bustros et al 1988). In one of the ﬁ  rst reports of 184 eyes with 
idiopathic ERMs and vitrectomy (without ICG or ILM peeling), 
14% patients had ﬁ  nal VA of 20/30 or better and 44% had ﬁ  nal 
VA of 20/50 or better (Margherio et al 1985). In our study, 
85% of our patients achieved VA  20/50 and 25% achieved 
VA 20/32, 70% had  2 Snellen lines improvement, 15% had 
small improvement of 1 line, 10% had the same preoperative 
and ﬁ  nal VA, and 5% had worse VA at the end of follow-up.
After the ﬁ  rst report on autopsy eyes by Burk and col-
leagues (2000) that ICG distinctly stains the nearly invisible 
Table 3 Mean preoperative and postoperative VA for the 2 
groups according to OCT thickness
  Mean VA  Mean VA
  (preop)  (at 12 m)
Preop OCT   420 μm N = 12  20/115  20/39
Preop OCT   420 μm N = 8  20/75  20/42
 p  = 0.02  p   0.05
Abbreviations: VA, visual acuity; OCT, optical coherence tomography; preop, 
preoperatively; m, months; N, number of patients.
Table 4 Mean preoperative and postoperative VA for the 2 
groups according to preoperative VA
  Mean VA  Mean VA
 (preop)  (at  12m)
patients with preop VA   20/100 N = 7  20/63  20/44
patients with preop VA   20/100 N = 13  20/125  20/40
Abbreviations: VA, visual acuity; preop, preoperatively; m, months; N, number of 
patients.Clinical Ophthalmology 2007:1(4) 541
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Figure 4 Preoperative and postoperative OCT of patient No 18. (Top) The preoperative retinal thickness of this patient was 494 μm and the epiretinal membrane is well 
deﬁ  ned. (Bottom) The 12 months postoperative measurement was 224 μm and the OCT conﬁ  rms complete epiretinal membrane removal.
Pre-op
Post-op
Figure 5 The same patient’s (No 18) preoperative and postoperative MFERG. (Top left) The patient’s preoperative MFERG reveals depression of the foveal and perifoveal 
areas. (Top right) Twelve months postoperatively MFERG shows distinct increase of the MFERG spikes. (Bottom left and right) MFERG normal reference.Clinical Ophthalmology 2007:1(4) 542
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retinal ILM and facilitates ILM peeling by providing a stark 
contrast between the stained ILM and the unstained retina, 
Kusaka and colleagues (2001) reported that removal of ERM 
and ILM can be facilitated by using ICG during vitrectomy 
because ILM is stained green, but ERM remains unstained 
and because they are clearly identiﬁ  ed, they can be com-
pletely removed. Many studies showed that ICG was very 
helpful for both macular hole and epimacular membrane 
surgery because of the visualization of the ILM and the 
uncolored central area of the ERM. Ullern and colleagues 
(2002) used ICG, even after the removal of the membrane 
with a second injection, to check for possible persistence of 
the ILM. The ﬁ  rst studies insisted in 2 aspects: the staining 
pattern of the ILM in contrast with the ERM, and the facilita-
tion of their removal because of this staining pattern. Later 
articles (Sorcinelli 2003) focused on VA improvement and 
the anatomical success of the removal, without any postop-
erative recurrence of the ERM.
The Haritoglou and colleagues (2003) study showed 
that patients operated with ICG dye for staining showed 
no difference in median BCVA before and after surgery 
(20/63). Improvement in vision was noted only in 55% of 
patients, decrease in 35%, and large visual ﬁ  eld defects in 
7/20 patients, all these were attributed to the use of ICG 
intraoperatively. The same conclusion about the presence 
of visual ﬁ  eld defects postoperatively was found in another 
study by Uemura and colleagues (2003). Four of 7 (57%) 
patients with ICG-assisted ERM peeling had peripheral visual 
ﬁ  eld defects postoperatively, while none of 9 patients who 
underwent vitrectomy for ERM, without the use of ICG, had 
visual ﬁ  eld defects. Various other articles support the idea 
of ILM peeling with very good results.
Park and colleagues (2003) found 100% VA improve-
ment and 100% anatomical success after ILM peeling. 
Hasegawa and colleagues (2004) found VA improvement 
after similar ERM surgery of  2 lines at 49%, 57%, and 
65% of their patients at 3, 6, and 12 months postoperatively. 
They also noticed that VA stabilizes throughout the ﬁ  rst 
postoperative year. Our improvement of  2 Snellen lines 
for the same postoperative months was 40%, 65%, and 
70% (and 30% at the ﬁ  rst month) which seems clinically 
similar. In another article by Kwok and colleagues (2004a), 
the authors support the use of ICG in ERM having a mean 
improvement of BCVA of 3.3 lines and 14/18 patients 
(77.8%) with 2 or more lines improvement in a group of 
13 primary and 5 secondary ERM at a mean follow up of 
19.3 months. In our study, 70% of our patients showed 
2 or more lines improvement at the end of follow up (12 
months) and mean increase of BCVA was 3.7 lines, which 
seems also clinically comparable.
Koestinger and Bovey (2005) suggest that functional 
results, based on VA, with and without use of ICG are simi-
lar. Hillenkamp and colleagues (2005) compared BCVA and 
OCT measurements in a retrospective study for ERM removal 
with and without the use of ICG. The authors found similar 
results in VA improvement and anatomical results (morphol-
ogy of the retina, residual ERM, or recurrence of the ERM) 
in the two groups. Kwok and colleagues (2004b) support its 
use in certain cases in order to improve visualization and 
facilitate the operation, especially in early ERM.
In our study we used MFERG as a more sensitive and 
objective examination than VA or visual ﬁ  elds, for evalua-
tion of our functional results. The fact that MFERG values 
were the last to show increase in comparison with VA or 
OCT improvement may be explained by the fact that after 
ERM surgery the retina remains still with residual pathology. 
Foveal retinal thickness, despite improvement, only in 4/20 
patients returned near to normal ( 210 μm) in our study and 
also only 4/20 patients achieved near to normal VA   20/25 
at 12 months. Analysis also showed that postoperative VA 
did not correlate with retinal thickness measured by OCT. 
This means that better VA doesn’t correlate with thinner 
retina at the end of follow up. It also indicates that anatomi-
cal recovery is not the only decisive factor for functional 
improvement in patients with ERM. MFERG may depict this 
remaining dysfunction even more sensitively. Niwa and col-
leagues (2003) came to a similar conclusion when examining 
with focal macular (but not multifocal) electroretinograms of 
15 degrees stimulus in eyes with unilateral ERM before and 
after surgery in comparison with fellow eyes. In the study 
of Moschos and colleagues (2001) with the use of MFERG, 
the writers found 100% improvement of area 1 and area 2 
values in 5/5 patients operated on for ERM after 6 months. In 
our study 80% of the patients had improvement in 6 months 
and 100% at 12 months. Most recently, Lai and colleagues 
(2006) also assessed macular function with MFERG after 
ICG-assisted ERM vitrectomy with a follow up of 6 months. 
In the group with the same ICG concentration with that of 
our study (0.5 mg/ml), examination showed no signiﬁ  cant 
change in MFERG responses at 3 and 6 months, despite 
signiﬁ  cant increase of VA from a mean value of 20/70 pre-
operatively to 20/30 at 6 months. At a higher ICG concen-
tration (1.25 mg/ml), MFERG values showed reduction at 3 
months, and no difference at 6 months, leading the authors 
to suggest possible transient retinal dysfunction at the high 
concentration of ICG due to the dye. It is interesting that our Clinical Ophthalmology 2007:1(4) 543
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study by Rice and colleagues (1986) of 264 cases of vari-
ous etiologies, eyes with poor preoperative vision tended 
to improve more frequently and to greater extent than did 
eyes with better preoperative vision. However eyes with 
lower preoperative VA usually had a lower ﬁ  nal vision 
than eyes with better preoperative VA. In our study eyes 
with lower preoperative VA improved more than eyes with 
better preoperative VA, but at the end of follow up the two 
groups had similar VA.
In this study, additionally to the preoperative vision, 
we also considered the preoperative retinal thickness as a 
possible prognostic factor. We compared the two groups 
of very increased preoperative retinal thickness ( 420 μm) 
and smaller retinal thickness ( 420 μm) to the postopera-
tive VA results. We found that patients with very increased 
values in preoperative OCT measurements had lower mean 
VA preoperatively, but they had similar VA at 12 months, 
compared with the patients with smaller preoperative reti-
nal thickness. However the patients with increased values 
in preoperative OCT measurements ﬁ  nally gained more 
Snellen lines postoperatively compared with the patients of 
the smaller preoperative group, since they started up with 
statistically signiﬁ  cant lower VA.
In conclusion, in our series of eyes with successful ERM 
surgery BCVA, MFERG, and OCT values statistically 
improved twelve months postoperatively. OCT retinal thick-
ness measurements and VA gradually improved throughout 
the ﬁ  rst postoperative year, with a statistically signiﬁ  cant 
improvement at all postoperative examinations, while 
MFERG functional results showed statistically signiﬁ  cant 
improvement at 12 months. For this reason, we believe that 
ICG-assisted ERM and ILM removal was a safe technique 
with good functional results in our series.
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